. However, the results of several groups have indicated that LPS is the only successful agent for eliciting TNF in primed animals (Green et al., 1977; Mannel et al., 1980; Parant et al., 1980) . From the practical point of view, however, the use of endotoxin to induce TNF may be limited by its strong undesirable side effects due to high toxicity and pyrogenicity.
On the other hand, a few research groups have demonstrated that lipoteichoic acid (LTA) derived from gram-positive bacteria holds some immunological and biological activities in common with LPS (Knox and Wicken, 1973; Miller et al., 1976; Courtney et al., 1981) , and Miller et al. (1976) To the separated phenol phase was added an equal volume of water to recover the remaining LTA. The water phases were combined and, after being dialyzed against distilled water, were lyophilized to obtain a crude LTA preparation. The crude LTA preparation was dissolved in 0.2 M ammonium acetate at 50mg (dry wt)ml-1, and was applied to a Sepharose 6B (Pharmacia Co., Sweden) column (2.6 x 87 cm).
The column was eluted with 0.2 M ammonium acetate to separate the LTA fraction from other components such as polyglycerophosphate (PGP). Localization of the LTA was monitored by its effect in giving a precipitin reaction with anti-PGP rabbit serum, and by a colorimetric determination of phosphorus. The purified LTA thus obtained was lyophilized, and then dissolved in 0.85% NaCl solution before use. Chemical analysis of the LTA fraction employed in this study gave analytical data quite similar to those reported by Ofek et al. (1975) . The limulus lysate assay (Levin et al., 1970) and the colorimetric Toxicolor test® (Harada et al., 1979; Obayashi et al., 1982) indicated that 1 mg of this LTA preparation contained <0.1 HIg LPS.
Serum containing TNF was obtained as follows: Each of a group of 5 mice (ICR, female, 6 weeks old, Charles River Japan Inc., Atsugi, Japan) was injected i.p. with 1.5mg of formalin-killed P. acnes. After 11 days, the mice were injected i.v. with 100 pg of LTA. Serum specimens drawn 2h after the LTA injection were pooled and heated at 56°C for 30 min to reduce the non-specific cytotoxic activity against tumour cells. The serum was subjected to ultracentrifugation (56,000g, 30min) interferon and endotoxin in tumour necrosis was excluded by the fact that the TNF-positive serum gave practically no positive test when evaluated by interferon assay (Saito et al., 1983) or by the limulus lysate assay.
The in vitro cytotoxic effect of TNF is assumed to be due to the same factor as that which causes haemorrhagic necrosis of tumour in vivo (Green et al., 1977 , Ostrove & Gifford, 1979 . For the cytotoxic test in vitro, a suspension of L-929 cells (5 x 104 cellsml-1) in RPMI-1640 medium supplemented with 10% FCS was distributed in a microplate having 24 wells (0.5 ml/well), and the cells were incubated for 3 h at 37°C in 5% CO2 in air. Then, to the cells in each well was added 0.5 ml of the serum diluted 1:100 with the above medium and the incubation was continued for 48 h more. At the end of the cultivation, the numbers of viable and dead cells in the culture medium as well as in the cell suspension released from the microplate by trypsinization were counted under a phase contrast microscope. The lethal toxicity of LTA was also compared with LPS toxicity in P. acnes-primed mice, under experimental conditions in which TNF was induced in the mice. Four ICR mice of each group (female, 5 weeks old) were sensitized i.p. to 1.5mg of formalin-killed P. acnes. Then 11 days later, they were injected i.v. with a dose of LTA or LPS. Table  III shows that the pretreatment with P. acnes caused heightened susceptibility to endotoxin lethality in mice like that reported in C. parvumprimed mice (Benacerraf et al., 1959; Green et al., 1977) . Two out of the 4 mice were killed by the injection of 0.8 pg of LPS and all the mice receiving 3.13pg or more died within 6h. In sharp contrast, all the mice primed with P. acnes survived the injection of lmg of LTA. This proved that the LTA was at least 1,250 times less toxic than LPS in P. acnes-primed mice. No signs of toxicity such as diarrhoea, anorexia or ataxia were observed in any of the mice given LTA.
No other cellular components from S. pyogenes, such as M protein, group-specific C-carbohydrate, cell wall peptidoglycan, polyglycerophosphate or nucleic acid induced TNF under the experimental conditions in which LTA induced TNF (data not shown).
Recently we have found that LTA may cause regression of Meth-A fibrosarcomas in mice (unpublished data). Although the mechanism by which LTA causes this regression is still unknown, direct action is excluded because LTA itself lacks any detectable toxicity for tumour cells in vitro. The results obtained on this study suggest that the antitumour effect of LTA may be at least partly due to its TNF-inducing activity.
The possibility that the cytotoxic activity on L-929 cells of LTA-induced serum is due to interferon simultaneously induced by LTA elicitation can be excluded for the following reason. Firstly, fresh LTA-induced serum has some interferon activity, but the activity is far less than that of LPS-induced serum. Secondly, all sera used in the present studies were heated at 560C for 30 min, and this treatment completely abolished interferon activity.
In summary, the injection of LTA induced a large amount of TNF in the serum of mice previously primed with P. acnes. Serum containing TNF thus obtained caused a haemorrhagic necrosis of pre-established Meth-A fibrosarcoma in vivo and also had extensive cytotoxic effect on L-929 cells in vitro. It is noteworthy that LTA is much less toxic than LPS: no signs of toxicity were observed in LTA-treated mice, either normal or P. acnesprimed.
